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97 
CLAIMS 

What is claimed is: 

1 . A compound of the formula 

Y~ (W) m - (X) n ~A 1 -H-A-B-C-D-E-F-Z 



wherein 

Y is a lipophilic moiety having the structure 

10 L-C(O)-, or R-(CH 2 )p-C(0)-(CH 2 )r-f provided that when Y 
is L-C(O)- then L is selected from the group consisting 
of (i) at least one alkyl group having 1-16 carbon 
atoms , said alkyl group can be branched or unbranched f 
unsubstituted or substituted with at least one cyclic 

15 moiety selected from the group consisting of a 

cycloalkyl group having 3-8 carbon atoms , a heterocyclic 
group having 5-7 atoms in which the heteroatom is N, O, 
or or an aryl group having 6-15 carbon atoms wherein 
said aryl group can be unsubstituted or substituted with 

20 at least one alkyl group having 1-4 carbon atoms, (ii) 
perf luoroalkyl having 1-10 carbon atoms which can be 
unsubstituted or substituted with at least one cyclic 
group selected from the group consisting of an aryl 
group having 6-10 carbon atoms, a cycloalkyl group 

25 having 3-8 carbon atoms, or a heterocyclic group having 
5-7 atoms in which the heteroatom is N, O, or S, (iii) 
cycloalkyl having 3-8 carbon atoms, (iv) bicycloalkyl 
having 6-18 carbon atoms, (v) tricycloalkyl having 6-18 
carbon atoms, (vi) pi-NH-R 2 wherein R 1 is H or alkyl 

30 having 1-4 carbon atoms; R 2 is selected from the group 

consisting of alkanediyl, branched or unbranched, having 
1-16 carbon atoms, unsubstituted or substituted with at 
least one cyclic group selected from the group 
consisting of cycloalkyl having 3-8 carbon atoms, 

35 heterocyclic having 5-7 atoms in which the heteroatom is 
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N, 0, or S, or an aryl group having 6-15 carbon atoms 
unsubstituted or substituted with at least one alkyl 
group having 1-4 carbon atoms , alkylcycloalkyl branched 
or unbranched having 4-16 carbon atoms wherein the 
5 cycloalkyl group has 3-8 carbon atoms , cycloalkylalkyl 
branched or unbranched having 4-16 carbon atoms wherein 
the cycloalkyl group has 3-8 carbon atoms, alkylaryl 
substituted with at least one moiety selected from the 
group consisting of alkyl, branched or unbranched, 
10 having 7-16 carbon atoms, said alkyl group being 

unsubstituted or substituted with NHR 1 or OH, said aryl 
group being unsubstituted or substituted with at least 
one alkyl group having 1-4 carbon atoms, arylalkyl 
substituted with at least one moiety selected from the 
15 group consisting of alkyl, branched or unbranched, 
having 7-16 carbon atoms , said alkyl group being 
unsubstituted or substituted with NHR 1 or OH, said aryl 
group being unsubstituted or substituted with at least 
one alkyl group having 1-4 carbon atoms, or 
20 alkylheterocyclic substituted with an alkyl group, 

branched or unbranched, having 6-16 carbon atoms, said 
heterocyclic having 5-7 atoms in which the heteroatom is 
N, O, or S, 

further provided that when Y is R- (CH2) p -C (O) - 
25 (CH2) r ~ then R is a cyclic group selected from the group 
consisting of cycloalkyl having 3-8 carbon atoms, 
heterocyclic having 5-7 atoms in which the heteroatom is 
N, O, S, or heterocyclic having 5-7 atoms in which the 
heteroatom is N and said heterocycle has at least one 
30 carbonyl moiety adjacent to the heteroatom, or aryl 

having 6-15 carbon atoms unsubstituted or substituted 
with at least one alkyl group having 1-4 carbon atoms; p 
and r are independently integers from 0 to 6/ 

W is an amino acid residue selected from the group 
35 consisting of arginine, lysine, ornithine, homoarginine, 
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2, 4-diaminobutyric acid, 2, 3-diaminopropionic acid, 
norleucine, N-methylnorleucine, D-arginine, D-lysine, 
proline, and 4-aminocyclohexylalanine . 

X is an amino acid residue selected from the group 
5 consisting of arginine, lysine, ornithine, homoarginine, 
2, 4-diaminobutyric acid, 2, 3-diaminopropionic acid, 
norleucine, N-methylnorleucine, D-arginine, D-lysine, 
proline, 4-aminocyclohexylalanine, alanine, or an alpha- 
amino acid residue substituted at the alpha carbon with 
10 at least one alkyl group having 1-6 carbon atoms, or 
said alpha-carbon atom is part of a cyclic moiety 
selected from the group consisting of cycloalkyl having 
3-8 carbon atoms or heterocyclic having 3-8 atoms in 
which the heteroatom is N, O, or S; 
15 m and n are independently 0 or 1, provided that m 

and n are not both 0 unless L is R^-NH-R 2 ; 

A 1 , A, C, and E are independently selected from the 
group consisting of -CONH-, -CON(CH3)-, ~N(CH3)CO-, 
-NHCR'R"-, -CR , R"NH-, -S0 2 NR ' R"-, -NR^'SC^-, -CH 2 NH-, 
20 -CH 2 0~, -CH 2 S-, -NHCH 2 -, -OCH 2 -, -CSNH-, -NHCONH-, 

~S<0)CH 2 -, ~S(0) 2 CH 2 -, -NHSC-, -CR 2 S (O) - , -CH 2 S{0) 2 -, 

-SCH 2 -, cis- or trans CH=CH-, -NHC0-, ~CH 2 CH2-, 

-CF 2 CF 2 ~, -CF=CF-, -CF=CH-, -CH-CF-, -C0CH 2 -, -CH 2 CO-, 
~CH(OH)CH 2 -, -CH 2 CH(OH)-, 1 , 2-cyclopropyldiyl, and 
25 4, 5-tetrazolyldiyl, wherein R 1 and R' 1 are independently 
lower alkyl groups having 1-6 carbon atoms; 

H is an amino acid residue selected from the group 
consisting of proline or N-methylaminobutyric acid/ 

B is an amino acid residue selected from the group 
30 consisting of tyrosine, phenylalanine, tryptophan, 

naphthylalanine, phenylglycine, and beta-phenylproline; 

D is an amino acid residue selected from the group 
consisting of isoleucine, leucine, tert-leucine, and 
phenylglycine ; 
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F is an amino acid residue selected from the group 
consisting of leucine, valine, and methionine; and 

Z is OH or OR 3 wherein R 3 is an alkyl group having 
1-6 carbon atoms . 
5 2 . A compound according to claim 1 wherein Y is a 

lipophilic moiety having the structure L-C{0)- or R- 
(CH2> P -C(0)- (CH 2 ) r -v provided that when Y is L-C (O) - then 
L is selected from the group consisting of (i) alkyl, 
branched or unbranched, having 1-16 carbon atoms, (ii) 
10 perf luoroalkyl having 1-10 carbon atoms, (iii) 

cycloalkyl having 3-8 carbon atoms, (iv) bicycloalkyl 
having 6-18 carbon atoms, (v) tricycloalkyl having 6-18 
carbon atoms, (vi) R X -NH-R 2 - wherein R 1 is H or alkyl 
having 1-4 carbon atoms, R 2 is selected from the group 
15 consisting of alkanediyl, branched or unbranched having 
1-16 carbon atoms , alkylaryl substituted with at least 
one moiety selected from the group consisting of alkyl, 
branched or unbranched, having 7-16 carbon atoms, said 
alkyl group being unsubstituted or substituted with NHR 1 
20 or OH, said aryl group being unsubstituted or 

substituted with at least alkyl group having 1-4 carbon 
atoms, or' arylalkyl substituted with at least one moiety 
selected from the group consisting of alkyl, branched or 
unbranched, having 7-16 carbon atoms, said alkyl group 
25 being unsubstituted or substituted with NHR 1 or OH, said 
aryl group being unsubstituted or substituted with at 
least one alkyl group having 1-4 carbon atoms; 

further provided that when Y is R- {CH2) p -C (O) - 
(CH2) r ~ then R is a cyclic group selected from the group 
30 consisting of cycloalkyl having 3-8 carbon atoms, aryl 
having 6-15 carbon atoms unsubstituted or substituted 
with at least one alkyl group having 1-4 carbon atoms, 
heterocyclic having 5-7 atoms in which the heteroatom is 
N, Or or S, or heterocyclic having 5-7 atoms in which 
35 the heteroatom is N and said heterocycle has at least 
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one carbonyl moiety adjacent to the heteroatozn; p and r 
are independently integers from 0 to 6; 

W is an amino acid residue selected from the group 
consisting of arginine, lysine, ornithine, 2,4- 
5 diaminobutyric acid, norleucine, N-methylnorleucine, D- 
arginine, 4-aminocyclohexylalanine, or proline; 

X is an amino acid residue selected from the group 
consisting of arginine, lysine, ornithine, 2,4- 
diaminobutyric acid, norleucine, N-methylnor leucine, D~ 
10 arginine, proline, 4-aminocyclohexylalanine, alanine, or 
an alpha-amino acid residue in which the alpha carbon is 
part of cyclic moiety selected from the group consisting 
of cycloalkyl having 3-8 carbon atoms or heterocyclic 
having 3-8 atoms in which the heteroatom is N, O, or S; 
15 m and n are independently 0 or 1, provided that m 

and n are not both 0 unless L is R X -NH-R 2 -/ 

A', A, C, and E are independently selected from the 
group consisting of -CONH-, -CH 2 NH~, -CH 2 0-, -CH2S-, 
-NHCH 2 -, -OCH2-, -CSNH-, -NHSC-, -SCH 2 -, cis- or trans- 
20 ~CH=CH-, -NHCO-, -CH 2 CH 2 -, -CF 2 CF 2 -, -CF-CF-, -CF«CH-, 
~CH=CF-, -COCH2-, -CH 2 CO-, -CH(OH)CH 2 -, -CH 2 CH(OH)-; 

H is an amino acid residue selected from the group 
consisting of proline or N-methylaminobutyric acid; 

B is an amino acid residue selected from the group 
25 consisting of tyrosine, phenylalanine, tryptophan, 

naphthylalanine, phenylglycine, and beta-phenylproline; 

D is an amino acid residue selected from the group 
consisting of isoleucine, leucine, tert-leucine, and 
phenylglycine ; 

30 F is an amino acid residue selected from the group 

consisting of leucine, valine, and methionine; and 

Z is OH or OR 3 wherein R 3 is alkyl having 1-6 
carbon atoms . 

3 . A compound according to claim 1 wherein 
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Y is selected from the group consisting of acetyl, 
pivaloyl, neopentylcarbonyl, n— perf luoroctanoyl, 
1-bicyclo [3.3.0] octanecarbonyl, 2-bicyclo [2.2. 1] heptane- 
acetyl , 1-adamantanecarbonyl, 2-pyrrolidinecarbonyl 
5 (prolyl) , 2- (5-pyrrolid-5-one) -carbonyl [pyroglutamyl] , 
benzoyl, 4-tert-butylbenzoyl, 4-phenylbenzoyl, 
nicotinoyl , 2-benzyl-5-aminopentanoyl, trans-4- 
(aminomethyl) -cyclohexanecarbonyl, 2- (aminomethyl) - 
benzoyl, and 4- ( amino cyclohexyl) -alanyl; 
10 W is an arginine residue; 

X is an amino acid residue selected from the group 
consisting of arginine, lysine, ornithine, 4- 
aminocyclohexylalanine, 4-aminopiperidine-4-carboxylic 
acid, 1-aminocyclopentanecarboxylic acid, 1- 
15 aminocyclobutanecarboxylic acid, or 1-amino- 
cyclopropanecarboxylic acid; 

m and n are independently 0 or 1, provided that m 
and n are not both zero, except when Y is 2-benzyjL-5- 
aminopentanoyl then m and n can be zero, and further 
20 provided that when Y is acetyl then m and n are 1; 
A', C, and E are -C0NH-; 
A is -CONH- or -CH 2 NH-; 
• H is a proline residue; 

B is an amino acid residue selected from the group 
25 consisting of tyrosine and tryptophan; 

D is an amino acid residue selected from the group 
consisting of isoleucine, tert-leucine, and 
phenylglycine ; 

F is a leucine residue; 
30 Z is OH or OCH 3 . 

4 . A compound according to claim 1 wherein 
Y is selected from the group consisting of 1- 
adamantanecarbonyl, 2-benzyl-5-aminopentanoyl, benzoyl, 
nicotinoyl, and acetyl; 
35 W is an arginine residue; 
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X is an amino acid residue selected from the group 
consisting of arginine, lysine, and ornithine; 

m and n are independently 0 or 1, provided that m 
and n are not both zero, except when Y is l~benzyl-5- 
aminopentanoyl then m and n can be zero, and further 
provided that when Y is acetyl, both m and n are 1; 

A', A, C, and E are -CONH-; 

H is a proline residue; 

B is an amino acid residue selected from the group 
consisting of tyrosine and tryptophan; 

D is an amino acid residue selected from the group 
consisting of isoleucine, tert-leucine, and 
phenylglycine ; 

F is a leucine residue; 

Z is OH or OCH3. 

5. A compound according to claim 1 wherein 

Y is selected from the group consisting of 1- 
adamantanecarbonyl, 2-norbornaneacetyl, 1- 
perf luorooctanoyl; 

W is an amino acid residue selected from the group 
consisting of Arg, Lys, Orn; 

X is an amino acid residue selected from the group 
consisting of Arg, Lys, Orn, 1-aminocyclopentane-l- 
carbonyl, 2-, 3-, or 4-amino-piperidine-2-, 3-, or 4- 
carbonyl; 

m and n are independently 0 or 1 provided that m 
and n are not both 0; 

A, C, and E are independently -CO-NH-, -CH2NH-, or 
trans-CH=CH; 

B is an amino acid residue selected from the group 
consisting of Tyr, Phe, Trp; 

D is amino acid residue selected from the group 
consisting of lie, Leu, Pgl, Gly; 

F is an amino acid residue selected from the group 
consisting of Leu, Val; and 
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Z is OH or 0CH 3 . 

6. A compound according to claim 1 wherein 
Y is 1-adamantanecarbonyl; 
W and X are independently Arg or Lys; 
5 m and n are independently 0 or 1 provided that m 

and n are not both 0; 

A, C and E are independently -CONH-, -CH2NH-, or 
trans-CH=CH~; 

B is Tyr; 
10 D is lie; 

F is Leu; and 
Z is OH or OCH3- 

7 . A compound according to claim 1 which is 

selected from the group consisting of: 
15 N**— (1— adamant anecarbonyl) -Arg-Pro-Tyr-Ile-Leu; 

N**- (1-adamantanecarbonyl) -Arg-Arg-Pro-Tyr-Ile-Leu; 

N**— (1— adamant anecarbonyl) -Lys-Pro-Tyr-Ile-Leu; 

N**- (1-adamantanecarbonyl) -Lys-Pro-*F[CH2NH] -Tyr-Ile-Leu; 

N**- (1-adamantanecarbonyl) -Lys-Pro~*F [CH==CH] -Tyr-Ile-Leu; 
20 N**- (cis-bicyclo (3 .3.0) octane-2-carbonyl) -Lys~Pro-Tyr- 

Ile-Leu; 

N**- (1-adamantanecarbonyl) -Orn-P ro-Tyr-Ile-Leu; 
N 1 *- (l-adamantanecarbonyl) -Lys-Pro-Trp-Ile-Leu; 
N* 2 - (1-adamantanecarbonyl) -Lys-Pro-Tyr- (S) -2- 
25 phenylglycy l~Leu ; 

N 01 — (2-norbornaneacetyl) -Lys-Pro-Tyr-Ile-Leu; 
N<*- (CF 3 (CF 2 ) 6CO) -Lys-Pro-Tyr-Ile-Leu; 

4- (1 '-adamantanecarbamido) -4-piperidine-carbonyl-Pro- 
Tyr-Ile-Leu ; 

30 N a (1-adamantanecarbonyl) Lys-Pro-Tyr-Ile-Leu (OMe) ; 

N a (nicotinoyl) Lys-Pro-Tyr-Ile-Leu; 

N a (Boc ) Orn-P ro~\|f [ CH 2 NH ] Tyr- Ile-Leu ; 

N a (Boc) Orn-Pro-Tyr\j/[CH 2 NH] -Ile-Leu; 

N a (Boc) Orn-P ro-Tyr\|f [CH«CH ] - Ile-Leu ; 
35 N a (Boc) Orn-Pro-\|/1CH=CH] -Tyr-Ile-Leu; 
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N<*- (PhCO) -Lys-Pro~Tyr-Ile-Leu; 

N a (t-BuCO) -Lys-Pro-Tyr-Ile-Leu; 

N«- <t-BuCH 2 CO) -Lys-Pro~Tyr-Ile~Leu; 

N ot- (4-Ph-C 6 H4-CO) -Lys-Pro-Tyr-Ile-Leu; 
5 N* 1 - (4-t— BU-C5H4-CO) -Lys-Pro-Tyr-Ile-Leu; 

N— (2-benzyl-5-aminopentanoyl) -Pro-Tyr-Ile-Leu; 

N**- (1-adamantanecarbonyl) -Arg-Arg-Pro-Tyr-Tle-Leu; 

N a -acetyl~Arg~Arg-Pro-Tyr-S-2-phenyglycyl-Leu; or 

N 4 *- (1-adamantanecarbonyl) -Lys-Pro-Tyr-Tle-Leu . 
10 8. A pharmaceutical composition comprising a 

suitable pharmaceutical carrier and an antipsychotic 

amount of a compound of claims 1-7, 

9. A method of treating psychosis in a mammal 

which comprises administering to the mammal an 
15 antipsychotic effective amount of a compound of 

claims 1-7 . 

10. A method of treating pain in a mammal which 
comprises administering to the mammal an analgesic 
effective amount of a compound of claims 1-7 . 
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